Abstract: Primary renal lymphomas are very rare since renal involvement by the disease is most often a manifestation of disseminated disease. We report an 88-year-old man with low-grade extranodal marginal zone B cell lymphoma of mucosa-associated lymphoid tissue (MALT) (MALT lymphoma) arising in the kidney. After the workup, the patient was thought to have renal cell carcinoma and underwent partial nephrectomy. The pathologic evaluation showed a MALT lymphoma. No additional treatment was given, and the patient was disease free during the follow-up.
CASE REPORT
An 88-year-old man with a history of diabetes was presented with right flank pain. At another institution, he was diagnosed with right proximal ureter stone, and was transferred to our hospital for additional examination and treatment. At admission, a physical examination showed tenderness of right costovertebral angle. Palpable lymphadenopathy or edema was absent. Neurological, cardiovascular, and respiratory system examinations were normal. Computed tomography of the abdomen disclosed a 3.1 x 2.2 cm sized enhancing right kidney tumor arising from the lower pole without retroperitoneal lymph node involvement, as well as hydronephrosis due to radio-opaque density in the proximal ureter (Fig. 1) . Chest radiography was normal.
With a presumptive diagnosis of a papillary type renal cell carcinoma, the patient underwent right partial nephrectomy. And then, ureteroscopy was performed but no detectable stone was found at ureteroscopy. A double J stent was placed in the right side. Follow-up non-contrastenhanced CT on postoperative day 2 confirmed the absence of stone and a well-positioned stent. The double J stent was removed.
Grossly, the mass involved peri-nephric fat and renal parenchyma with ill-defined border. It measured 2.7 2 1.5 cm in size and had solid firm consistency with white-tan color.
Microscopic examination showed diffused proliferation of small lymphoid cells and scattered lymphoid follicles ( Fig. 2A) . The lymphoid cells infiltrated in a diffused pattern or around the reactive lymphoid follicles. Occasionally, the small lymphoid cells permeated into the reactive lymphoid follicles, thereby, formed so-called follicular colonization (Fig. 2B) . The lymphoid cells actively *Address correspondence to this author at the Department of Urology, Seoul National University Hospital, 28, Yongon Dong, Jongno Ku, Seoul 110-744, Korea; Tel: 82-2-2072-0361; Fax: 82-2-742-4665; E-mail: randyku@hanmail.net, kuuro70@snu.ac.kr infiltrated between renal tubules and glomeruli, however, they did not directly invaded into the epithelium. Therefore, lymphoepithelial lesion was not evident. Tumor cells were predominantly composed of small lymphoid cells with condensed chromatin, regular or slightly irregular nuclear membrane, indistinct nucleoli, and scanty cytoplasm. Sheets of monocytoid cells with small amount of pale cytoplasm were occasionally observed. There were scattered large immunoblastic cells and plasma cells. Mitotic figures were rare, and proliferation center was absent. Immunohistochemical staining was performed on formalinfixed paraffin-embedded tissue sections using the TechMate 500 Plus (DAKO, Glostrup, Denmark) according to the manufacturer's protocol based on the labeled streptavidinbiotin-peroxidase method. The primary antibody used were as follows: CD20, CD3, CD5, bcl-2, Ki-67 (DAKO, Glostrup, Denmark), CD10, cytokeratin (Novocastra, Newcastle, UK), CD23, cyclin D1 (Labvision, Fremont, CA), and bcl-6 (Santa cruz, Santa Cruz, CA). The tumor cells were positive for CD20 and bcl-2, and negative for CD3, CD5, cyclin D1, and CD23 (Fig. 2C) . The Ki-67 proliferation index was very low with approximately 1% of tumor cells. CD10 and bcl-6 were positive in the germinal centers of reactive lymphoid follicles. CD23 immunostaining for follicular dendritic cells in the germinal center demonstrated colonization of lymphoid follicle by CD20-postive small lymphoid cells (Fig. 2D) . Based on the preceding histopathologic and immunohistochemical features, the tumor was diagnosed as low-grade extranodal marginal zone B cell lymphoma of Mucosa-associated lymphoid tissue (MALT).
Additional postoperative staging, including bone marrow biopsy, thoracic computed tomography, and PET, was negative. After a multidisciplinary team discussion, the patient opted for observation. The patient remained free clinically from disease. distinctive form of malignant lymphoma [1] . The term MALT lymphoma represents a marginal zone B cell lymphoma arising in extranodal tissues, in which lymphoid tissues are not usually present [1] . Although renal involvement in any type of lymphoma is common, lymphomas of MALT arising in renal tissue is extremely rare. Only a few cases of primary renal MALT lymphoma have been reported in the literature [2] [3] [4] [5] [6] [7] [8] [9] . In contrast to other type of low-grade lymphoma, these tumors have a tendency to be localized at diagnosis and to be curable with local therapy [6] . The diagnosis of primary renal MALT lymphoma presenting as a solitary mass usually requires radical nephrectomy since the differential diagnosis from renal cell carcinoma may not be made with current imaging studies.
MALT lymphoma of the kidney may be the result of systemic involvement. Half of renal MALT lymphoma has been described in association with MALT lymphoma at other sites [8] . Table 1 summarized cases of localized renal MALT lymphoma reported in the literature. The initial example of primary localized renal MALT lymphoma was described by Colovic et al. [2] . The patient was disease free after radical nephrectomy without additional treatment. Jindal et al. [4] reported another case of low grade MALT lymphoma of the kidney that had very indolent behavior. The patient remained asymptomatic during a period of 13 years. Stokes et al. [5] reported 2 cases with the novel renal biopsy findings of coexistent renal MALT lymphoma and membranoproliferative glomerulonephritis. Laven et al. [7] reported a patient with a Bosniak type II renal cyst associated with MALT lymphoma in the cyst wall. The patient's clinical course without chemotherapy was consistent with natural history of renal MALT lymphoma.
Qui et al. [8] demonstrated two cases of primary renal MALT lymphoma; the first patient received chemotherapy without complications, and the second patient underwent a partial nephrectomy and was asymptomatic at the subsequent follow-up. Recently, Garcia et al. [9] described 10 cases of kidney MALT lymphoma, including 6 localized cases. This was the largest group of localized renal MALT lymphomas reported. They suggested that MALT lymphoma localized to the kidney share pathogenetic similarities with MALT lymphomas arising at other anatomic sites, at least in a subset of cases.
We described the second case reported in the medical literature of a renal MALT lymphoma treated by a partial nephrectomy. Although the majority of the primary renal lymphomas are of high grade with an aggressive behavior, renal involvement of MALT lymphoma may be clinically silent. In our case, tumor was found incidentally by computed tomography during a work-up for a ureter stone. Our case illustrated the difficulty in the preoperative diagnosis of small lymphoma because there are no specific findings on either radiographic or blood examinations. Although kidney biopsy is the most expeditious and direct way to establish the underlying diagnosis of renal masses, it is generally accepted that a specific diagnosis is not essential for the initial management of a renal mass since the recommended procedure is total or partial nephrectomy to achieve therapeutic and diagnostic goals. The present case further suggests that small renal MALT lymphoma can be managed with optimistic results using partial nephrectomy alone. However, the disease may relapse after years, longer follow-up is necessary before suggesting that partial nephrectomy alone can cure small localized renal MALT lymphoma. 
